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5.    If, instead of an orifice in a thin plate, the fluid escaped through a pipe which gradually contracted to a nozzle, then it would follow at once,
Pig. 3.
from what has been already said, that when p2 was less than 'afflpn the narrowest portion of the stream would be at N, for since the stream converges to N the pressure above N can be nowhere less than -527^; and since emerging into the smaller surrounding pressure p% the stream would expand laterally, N would be the minimum breadth on the stream, and hence the pressure at N would be '5%7p1. In a broad view we may in the same way look on an orifice in the wall of a vessel as the neck of a stream. But if we begin to look into the argument, it is not so clear, on account of the curvature of the paths in which some of the particles approach the orifice.
Since the motion with which the fluid approaches the orifice is stead)7, the whole stream, which is bounded all round by the wall, may be considered to consist of a number of elementary streams, each conveying the same quantity of fluid. Each of these elementary streams is bounded by the neighbouring streams, but as the boundaries do not change their position they may be considered as fixed.
The figure (4) shows approximately the arrangement of such stream. But for the mathematical difficulty of integrating the equations of motion, the exact form of these streams might be drawn. We should then be able to determine exactly the necks of each of these streams. Without complete integration, however, the process may be carried far enough to show that the lines bounding the streams are continuous curves which have for asymptotes on the discharging-vessel side lines radiating from the middle of the orifice at equal angles, and, further, that these lines all curve round the nearest edge of the orifice, and that the curvature of the streams diminishes as the distance of the stream from the edge increases.
These conclusions would be definitely deducible from the theory of fluid motion could the integrations be effected, but they are also obvious from the figure and easily verified experimentally by drawing smoky air through a small orifice.
From the foregoing conclusions it follows, that if a curve be drawn from